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(54) Anisotropic conductive adhesive film and electronic device.

(57)  The invention provides an anisotropic conduc-
tive adhesive film and an electronic device. The aniso-
tropic conductive adhesive film comprises a base film
and microcapsule structures, wherein the microcapsule
structures are set on the base film, and each of the mi-
crocapsule structures comprises a metallic conductive
particle, a normal-temperature curable macromolecular
polymer coated on the outside of the metallic conductive
particle and a microcapsule wall coated on the outside
of the macromolecular polymer, and an adhesive glue is

adhered to the external surface of the microcapsule wall.
When in use, the microcapsule structure is destroyed by
pressurizing, the conductive particle and the normal-tem-
perature curable macromolecular polymer contained in-
side the microcapsule wall leak out, and the normaltem-
perature curable macromolecular polymer leaked out is
cured, so that electrical conduction and connection of a
microelectronic apparatus can be achieved at normal
temperature via the anisotropic conductive adhesive film.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of microelectronic packaging, and in particular, to
an anisotropic conductive adhesive film and an electronic
device.

DESCRIPTION OF THE PRIOR ART

[0002] Inrecentyears, electronic display technologies,
for example, liquid crystal display, electroluminescence
technology, touch-screen technology and so on, develop
rapidly, and one of the key technologies thereof is the
connection between the drive circuit and the tin indium
oxide on glass. An anisotropic conductive adhesive film
(ACAF) has an apparent difference between the resist-
ance in the Z-axis electrical conduction direction and that
in the XY insulating plane, so that line connection of a
fine microelectronic apparatus can be achieved. For ex-
ample, the connection may be a connection between a
liquid crystal glass and a flexible circuit, between a liquid
crystal glass and an integrated circuit or between a flex-
ible circuit and an integrated circuit. The anisotropic con-
ductive adhesive films mainly used in the current market
all contain a thermosetting resin, and thus electrical con-
duction and connection of a microelectronic apparatus
can only be achieved via a high-temperature pressing.
[0003] The process for applying thermosetting aniso-
tropic conductive adhesive film requires use of a temper-
ature of 60°C-100°C, and the temperature for pressfitting
and curing is required to be in the range of from 150°C
to 220°C to ensure the quality of electrically connecting
all apparatus. However, a high temperature tends to
cause the deformation of the microelectronic apparatus,
thereby causing the malposition or short circuit of a fine
connecting line and further affecting the product quality
and the long-term reliability.

[0004] Thus it can be seen that there exists the follow-
ing problem in the prior art: when a thermosetting aniso-
tropic conductive adhesive is employed for packaging
and electrical connecting, the deformation of the micro-
electronic apparatus due to high temperature tends to
cause a problem of a fine connecting line.

SUMMARY OF THE INVENTION

[0005] Aim at the above problem existed in the prior
art, the object of the invention is to provide an anisotropic
conductive adhesive film and an electronic device. The
problem of the prior art is as follows: when a thermoset-
ting conductive glue is employed for packaging and elec-
trical connecting, the deformation of the microelectronic
apparatus due to high temperature tends to cause a prob-
lem of a fine connecting line.

[0006] Anembodimentaccording to the presentinven-
tion provides an anisotropic conductive adhesive film,
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which comprises a base film and microcapsule struc-
tures, wherein the microcapsule structures are seton the
base film, and each of the microcapsule structures com-
prises a metallic conductive particle, a normal-tempera-
ture curable macromolecular polymer coated on the out-
side of the metallic conductive particle and a microcap-
sule wall coated on the outside of the macromolecular
polymer, and an adhesive glue is adhered to the external
surface of the microcapsule wall.

[0007] Moreover, the microcapsule structure is in the
shape of a drum, and the plane of the drum rests on the
base film.

[0008] Moreover, a layer of reticular macromolecular
polymer is set on the base film, and the microcapsule
structure is set on the reticular macromolecular polymer.
[0009] Moreover, the anisotropic conductive adhesive
film further comprises a protective film covering the mi-
crocapsule structure.

[0010] Moreover, the material constituting the base
film includes polyethylene terephthalate.

[0011] Moreover, the metallic conductive particle is
constituted of a metal; preferably, the metallic conductive
particle is constituted of gold, nickel or copper.

[0012] Moreover, the diameter of the metallic conduc-
tive particle is in the range of from 1 pum to 20 pm.
[0013] Moreover, the materials of the normal-temper-
ature curable macromolecular polymerinclude bisphenol
A epoxy resin and a room-temperature fast curing agent.
[0014] Moreover, the material constituting the micro-
capsule wall includes epoxy resin, paraffin, gelatin or
polyurethane.

[0015] Moreover, the reticular macromolecular poly-
mer includes silane crosslinked polyethylene.

[0016] One embodiment of the invention further pro-
vides an electronic device, wherein the electrical connec-
tion between different components in the electronic de-
vice is achieved by pressfitting the microcapsule struc-
tures in the above anisotropic conductive adhesive film.
[0017] A metallic conductive particle and a normal-
temperature curable macromolecular polymer are used
as the core material of the anisotropic conductive adhe-
sive film and a microcapsule structure is used as the wall
material of the anisotropic conductive adhesive film.
When the anisotropic conductive adhesive film is used,
the microcapsule structure is destroyed by pressurizing,
the conductive particle and the normal-temperature cur-
able macromolecular polymer contained inside the mi-
crocapsule wall leak out, and the normal-temperature
curable macromolecular polymer after being leaked out
is cured, so that electrical conduction and connection of
a microelectronic apparatus may be achieved at normal
temperature via the anisotropic conductive adhesive film.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig.1is a sectional view of an anisotropic conductive
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adhesive film according to one embodiment of the
invention;

Fig.2 shows the microcapsule structure according to
one embodiment of the invention;

Fig.3 is a sectional view of the reticular macromo-
lecular polymer according to one embodiment of the
invention and a manufacturing mould thereof;

Fig.4 is an overall top view showing that a microcap-
sule according to one embodiment of the invention
is embedded into a reticular macromolecular poly-
mer;

Fig.5, Fig.6 and Fig.7 are sectional views showing
that an anisotropic conductive adhesive film accord-
ing to one embodiment of the invention is used to
stick a first substrate to a second substrate;

Fig.8 is a sectional view of the microcapsule in the
shape of a drum according to one embodiment of
the invention; and

Fig.9 is a top view of a microcapsule in the shape of
a drum according to one embodiment of the inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] In order to make the technical problems to be
solved, the technical solutions and the advantages ac-
cording to the embodiments of the present invention
more apparent, a detailed description will be given below
in conjunction with the drawings and specific embodi-
ments.

[0020] One embodiment of the present invention pro-
vides an anisotropic conductive adhesive film, which in-
cludes: a base film; and a microcapsule structure.
[0021] The base film mainly is made of polyethylene
terephthalate (PET), and due to its good electric insula-
tion, abrasive resistance and good physical-mechanical
properties, the adherence and the corresponding pack-
aging of the anisotropic conductive adhesive film may be
ensured.

[0022] The microcapsule structure mainly includes a
metallic conductive particle, a normal-temperature cura-
ble macromolecular polymer, a microcapsule wall and
an adhesive glue adhered to the external surface of the
microcapsule wall.

[0023] The metallic conductive particle may be made
of a metal material such as Au, Ni and Cu, etc. Its diam-
eter may be designed according to the requirement in
the application field of the anisotropic conductive adhe-
sive film, and usually in the range of from about 1 um to
about 20 um.

[0024] The normal-temperature curable macromo-
lecular polymer mainly employs bisphenol A epoxy resin
plus a room-temperature fast curing agent. Since it can
be cured quickly at normal temperature and has a strong
cohesive force, it may provide the cohesive force re-
quired when a microelectronic apparatus and a glass are
pressfitted. For example, the room-temperature fast cur-
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ing agentis ethyl a-cyanoacrylate, which is the ingredient
of so-called 502 glue. When the normal-temperature cur-
able macromolecular polymer is put inside a microcap-
sule wall in a specific environment, for example, in vac-
uum or in a dry inert gas atmosphere, it will not be cured;
but after the microcapsule wall is broken, it will be cured
quickly under the action of certain ingredients in the air,
for example, a trace amount of aqueous vapor in the air.
[0025] The microcapsule wall employs epoxy resin,
paraffin, gelatin or polyurethane, etc., as the wall mate-
rial, and employs a conductive particle and a normal-
temperature curable macromolecular polymer as the
core material. When it is pressurized, the core material
is released from the wall material.

[0026] The adhesive glue adhered to the external sur-
face of the microcapsule is a glue with a weak cohesive-
ness, so long as that the microcapsule can be fixed to
other part such as a reticular macromolecular polymer.
For example, the glue with a weak cohesiveness may be
a removable acrylic latex such as AR600, a restickable
solvent-based glue such as SR101 and SR106, and a
removable solvent glue such as SR107, which may be
used as required.

[0027] Because a metallic conductive particle and a
normal-temperature curable macromolecular polymer
are employed as the core material and a microcapsule
structure is employed as the wall material, when in use,
the microcapsule wall is destroyed by pressurizing, the
conductive particle and the normal-temperature curable
macromolecular polymer contained inside the microcap-
sule wall leak out, and the normal-temperature curable
macromolecular polymer leaked out is cured, so that
electrical conduction and connection of a microelectronic
apparatus can be achieved at normal temperature via
the anisotropic conductive adhesive film.

[0028] The anisotropic conductive adhesive film fur-
ther includes a reticular macromolecular polymer struc-
ture and a protective film.

[0029] The reticularmacromolecular polymer structure
is made of silane crosslinked polyethylene, and mainly
used to separate the microcapsule containing the con-
ductive particle from each other and ensure single-layer
tiling, and thereby avoiding the phenomenon of the stack-
ing of conductive particles.

[0030] The protective film is mainly made of transpar-
ent polyethylene terephthalate, and protects the aniso-
tropic conductive adhesive film from being contaminated
and ensures to easily package and store.

[0031] The anisotropic conductive adhesive film ac-
cording to the embodiments of the invention further
solves the following problems of the prior art, that is, ther-
mosetting anisotropic conductive adhesive film requires
to be stored in a low temperature condition, generally,
the activity and adherence thereof can only be guaran-
teed at the temperature of from -5°C to 10°C, and once
it leaves the low temperature environment, it must be
used up quickly due to the rising of the temperature; oth-
erwise, the curing activity of the adhesive film will be in-
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fluenced, thereby the quality of apparatus connection will
be influenced. However, the anisotropic conductive ad-
hesive film according to one embodiment of the invention
may be stored at normal temperature. When in use, it
only needs to be cured by pressurizing, the contact re-
sistance in Z-axis direction is small, and the XY plane
may be guaranteed to be insulating by employing a re-
ticular structure, no phenomenon of the stacking of par-
ticles occurs, the features of the circuit will not be de-
stroyed, and the packaging or connecting of a microe-
lectronic line will be quickened, thereby the production
efficiency will be improved, and it is applicable for mass
production and pipeline operation.

[0032] Forbetter understanding the invention, it will be
further illustrated in conjunction with the drawings.
[0033] As shown in Fig.1, it is a sectional view of the
anisotropic conductive adhesive film according to one
embodiment of the invention, wherein the anisotropic
conductive adhesive film includes: a protective film 101,
a microcapsule wall 102, a metallic conductive particle
103, a reticular macromolecular polymer 104, a normal-
temperature curable macromolecular polymer 105 and
a base film 106. First of all, a metallic conductive particle
103 with a certain diameter is manufactured, then a nor-
mal-temperature curable macromolecular polymer 105
and the metallic conductive particle 103 are injected into
a microcapsule wall 102 to form an independent micro-
capsule structure. A reticular macromolecular polymer
structure 104 is manufactured by using a mould 111 via
a technology similar to injection moulding, and then a
microcapsule structure monomer with a surface viscosity
is embedded into the reticular macromolecular polymer
104. The embedded microcapsule structure and the re-
ticular macromolecular polymer 104 are totally adhered
to the bottommost base film 106, and finally, a protective
film 101 is covered topmost.

[0034] The anisotropic conductive adhesive film ac-
cording to one embodiment of the invention is also ap-
plicable for the connection of fine microelectronic appa-
ratuses in other fields. The connection of the electrical
features of a microelectronic apparatus and the connec-
tion strength thereof may be ensured so long as a pres-
sure device can provide a certain high pressure to destroy
the microcapsule structure when in use.

[0035] Asshown in Fig.2, it is a structural representa-
tion of a microcapsule structure, which includes a metallic
conductive particle 103, a normal-temperature curable
macromolecular polymer 105 and a microcapsule wall
102. The metallic conductive particle 103 is wrapped by
the normal-temperature curable macromolecular poly-
mer 105 to form the core material, and an adhesive glue
is adhered to the external surface of the microcapsule
wall 102.

[0036] AsshowninFig.3,itis a sectional view showing
the manufacturing of the reticular macromolecular poly-
mer 104. A reticular macromolecular polymer 104 with
hemispherical recesses is manufactured by using a re-
ticular macromolecular polymer manufacturing mould
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111 with hemispherical protrusions.

[0037] As shown in Fig.4, it is an overall top view of a
microcapsule structure embedded into the reticular mac-
romolecular polymer 104. A plurality of microcapsule
structures are embedded into the reticular macromolecu-
lar polymer 104.

[0038] Asshownin Fig.5, Fig.6 and Fig.7, it shows the
principle of use of anisotropic conductive adhesive film
according to one embodiment of the invention. When the
anisotropic conductive adhesive film according to one
embodiment of the invention is used, a conventional an-
isotropic conductive adhesive film applying device is em-
ployed to first remove the protective film 101, then the
anisotropic conductive adhesive film is cutinto a required
length through a cutting knife, and it is applied on the first
substrate 107 by slightly pressurizing at normal temper-
ature, and then the base film 106 is removed. The second
substrate 108 is slightly applied on the anisotropic con-
ductive adhesive film after alignment, then the microcap-
sule wall 102 is destroyed at a high pressure, the con-
ductive particle 103 and the normal-temperature curable
macromolecular polymer 105 contained inside leak out,
and the conductive particle 103 normally connects the
electrical members between the first substrate 107 and
the second substrate 108. After the normal-temperature
curable macromolecular polymer is cured, an adhesive
strength is kept between the first substrate 107 and the
second substrate 108. By use of the anisotropic conduc-
tive adhesive film according to the invention the inven-
tion, mass production or pipeline production can be
achieved.

[0039] Alternatively, no reticular macromolecular pol-
ymer 104 may be used; instead, the microcapsule will be
used directly. However, the design of the microcapsule
needs to be changed, and the microcapsule is directly
set on the base film 106, as shown in Fig.8, the micro-
capsule is in the shape of a drum, wherein the horizontal
plane is parallel to the base film 106.

[0040] One embodiment of the invention further pro-
vides an electronic device, wherein electrical connection
between different components in the electronic device is
achieved by pressfitting the microcapsule structure in the
above anisotropic conductive adhesive film.

[0041] Finally, it should be noted that the above em-
bodiments are only used to illustrate the technical solu-
tions of the invention rather than limit the scope thereof.
Although the invention has been illustrated in detail by
referring to the preferred embodiments, it should be un-
derstood by a person skilled in the art that various mod-
ifications or substitutions may be made to the technical
solutions ofthe invention, without departing from the spirit
and scope of the invention.

Claims

1. An anisotropic conductive adhesive film comprising
abase film and microcapsule structures, wherein the
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microcapsule structures are set on the base film, and
each of the microcapsule structures comprises ame-
tallic conductive particle, a normal-temperature cur-
able macromolecular polymer coated on the outside
of the metallic conductive particle and a microcap-
sule wall coated on the outside of the macromolecu-
lar polymer, and an adhesive glue is adhered to the
external surface of the microcapsule wall.

The anisotropic conductive adhesive film according
to claim 1, wherein the microcapsule structure is in
the shape of a drum, and the plane of the drum shape
rests on the base film.

The anisotropic conductive adhesive film according
to claim 1, wherein a layer of reticular macromolecu-
lar polymer is set on the base film, and the micro-
capsule structure is set on the reticular macromo-
lecular polymer.

The anisotropic conductive adhesive film according
to claim 1, further comprising a protective film cov-
ering the microcapsule structure.

The anisotropic conductive adhesive film according
to claim 1, wherein the material constituting the base
film includes polyethylene terephthalate.

The anisotropic conductive adhesive film according
to claim 1, wherein the metallic conductive particle
is made of a metal, preferably made of gold, nickel
or copper, and the diameter of the metallic conduc-
tive particle is in the range of from 1 um to 20 pm.

The anisotropic conductive adhesive film according
to claim 1, wherein the normal-temperature curable
macromolecular polymer comprises bisphenol A
epoxy resin and a room-temperature fast curing
agent.

The anisotropic conductive adhesive film according
to claim 1, wherein the material constituting the mi-
crocapsule wall includes epoxy resin, paraffin, gel-
atin or polyurethane.

The anisotropic conductive adhesive film according
to claim 3, wherein the reticular macromolecular pol-
ymer includes silane crosslinked polyethylene.

An electronic device, wherein electrical connection
between different components in the electronic de-
vice is achieved by pressfitting the microcapsule
structure in the anisotropic conductive adhesive film
according to any one of claims 1-9.
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